Identification of benzo[a]pyrene metabolites in cervical mucus and DNA adducts in cervical tissues in humans by gas chromatography-mass spectrometry.
Epidemiological studies indicate that cigarette smoking increases the risk of cervical cancer. To address questions regarding possible mechanisms of tobacco-related cervical carcinogenesis, in a pilot study, using supercritical fluid extraction and a gas chromatographic-mass spectrometric (GC-MS) technique, we detected and characterized benzo[a]pyrene and its metabolites, namely B[a]P-dihydrodiols, phenols and tetraols in cervical mucus samples from eight smokers and non-smokers. Twenty-eight epithelial and stromal cervical tissue samples from seventeen patients undergoing surgery for non-malignant disease were quantitatively analyzed for BPDE-DNA adducts by a GC-MS technique. BPDE-DNA adducts were found in 25 samples. The mean level of BPDE-DNA adducts in epithelial cervical tissues of smokers was nearly two-fold greater than that in self-reported non-smokers; P = 0.02. The mean number of BPDE-adducts (+/- SD) in epithelial cervical tissues of smokers was 3.5 +/- 1.06 adducts/10(8) nucleotides while that in non-smokers was 1.8 +/- 0.96 adducts/10(8) nucleotides. The mean number of BPDE-DNA adducts in stromal cervical tissues of the same subjects was 1.8 +/- 0.96 adducts/10(8) nucleotides in smokers and that in the stromal tissues of non-smokers was 1.4 +/- 1.1 adducts/10(8). These results suggest that polynuclear aromatic hydrocarbons (PAHs) from tobacco smoke and other environmental sources can be transported to the cervix where they are metabolized in the cervical epithelium to ultimate carcinogenic agents, although transport of ultimate carcinogenic metabolites from other organs to the cervix cannot be ruled out. Exposure of cervical epithelia to PAHs and their carcinogenic metabolites suggests a potential role of such carcinogens in the pathogenesis of cervical cancer in humans.